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ABSTRACT 

Paper presents results of the advanced numerical simulation processes of duplex stainless steel 

columns. The finite element analyses are conducted utilizing two different implicit solvers: ANSYS 

Classic technology and the FEM solver implemented in the SCIA Engineer software. Force-

deflection curves along with the ultimate axial load and the corresponding ultimate mid-height lateral 

deflection of duplex stainless steel (EN grade 1.4462) columns in compression are compared with the 

results of experimental programme. 9 different column lengths (EN slenderness classes 3 and 4) of 

circular hollow cross-section (CHS) 88.9×2.6 have been analysed, and the results are statistically 

compared. 

Two approaches of the material stress-strain relation definition are compared. The first one is in 

accordance with a behaviour description proposed by Ramberg and Osgood, here utilized as 

multilinear material model with isotropic hardening and Von Mises yield surface plasticity. The 

second approach adopts a simplified linear elastic relation up to the 0.2% proof stress value (the 

equivalent of the yield strength) and linear plastic behaviour with defined hardening. 

The difference between results obtained from both numerical solvers (ANSYS and FEM solver 

within SCIA) are rather negligible and both in a nice match with the experimental data. In order to 

describe the material behaviour of the stainless steel properly, the stress-strain relation is required to 

be defined more precisely. The simplified bilinear definition of the stress-strain curve does not seem 

to be suitable enough to obtain validated results of the numerical analyses. 
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